Involvement of protein kinase C in chitosan glutamate-mediated tight junction disruption.
Chitosan has been successfully used as an excipient for trans-epithelial drug delivery systems. It is known to transiently open intercellular tight junctions thus increasing the permeability of an epithelium. In order to investigate the possible role of protein kinases in trans-epithelial delivery, changes in trans-epithelial electrical resistance ('TEER') of epithelial (Caco-2) cell monolayers were assessed in response to chitosan glutamate treatment, in the presence and absence of specific protein kinase inhibitors. Changes in subcellular localisation of the tight junction protein ZO-1 observed by immunofluorescence and western blotting of cellular fractions were also assessed. Inhibition of protein kinase C (PKC), but not mitogen activated protein kinase (MAPK) was found to prevent the chitosan-mediated decrease in TEER, and changes in localisation of ZO-1. In order to determine which PKC isozymes were responsible for the chitosan-mediated tight junction disruption, the activation of the PKC isozymes alpha, beta and delta was investigated. A chitosan-mediated translocation of PKC alpha but not PKC beta or delta from the cytosol to the membrane fraction, indicative of PKC alpha activation was observed. Thus, treatment of Caco-2 cells with chitosan may result in the activation of PKC-dependent signal transduction pathways which affect tight junction integrity.